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IMAGE FORMING APPARATUS , CARTRIDGE, 
' IMAGE FORMING SYSTEM AND STORAGE MEDIUM 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention generally relates to an 
image forming apparatus using an electrophotographic 
method, a cartridge mount able on this image forming 
apparatus main body, that is, a process cartridge, a 
development apparatus rendered as a cartridge, an image 
forming system, and a storage medium mounted on the 
cartridge . 

Here, the electrophotographic image forming 
apparatuses include an electrophotographic copier, an 
electrophotographic printer (such as an LED printer and 
a laser beam printer), and an electrophotographic 
facsimile, for instance. 

In addition, a cartridge removable from the 
electrophotographic image forming apparatus refers to 
the cartridge having at least one of an 

electrophotographic photosensitive body, charging means 
for charging the electrophotographic photosensitive 
body, developing means for supplying developer to the 
electrophotographic photosensitive body, and cleaning 
means for cleaning the electrophotographic 
photosensitive body. In particular, the process 
cartridge refers to either the cartridge integrating 
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into a cartridge at least one of the charging, 
development and cleaning means and the 
electrophotographic photosensitive body and rendering 
it removable from the electrophotographic image forming 
5 apparatus main body, or the cartridge integrating into 
a cartridge at least the developing means and the 
electrophotographic photosensitive body and rendering 
it removable from the apparatus main body. 
Related Art 

!0 Conventionally, in an image forming apparatus 

using an electrophotographic image forming process, a 
process cartridge method of integrating into a 
cartridge an electrophotographic photosensitive body 
and process means for acting upon the element and 
15 rendering it removable from the image forming apparatus 
main body is adopted. This process cartridge method 
allows a user to perform maintenance of the apparatus 
on his or her own without relying on a serviceperson, 
so that operability can be exceptionally improved. For 
20 this reason, the process cartridge method is widely 
used in the electrophotographic image forming 
apparatuses , 

A method of mounting a memory as storage means on 
the process cartridge (hereafter, merely referred to as 
25 a "cartridge") to store information of the cartridge is 
also disclosed. For instance, Japanese Patent 
Application Laid-Open No- 10-221938 proposes to store 



in. memory manufacturing lots, types, developer (toner) 
types and so on of the cartridges so as to perform 
quality control of the cartridges. 

In addition, there is a proposed method of 
stabilizing image quality regardless of situation of 
use by mounting a memory on the cartridge. U.S. Patent 
No. 5,272,503 discloses an image forming apparatus for 
recording in memory at any time the number of printed 
(duplicated) sheets totalized as an amount of the 
cartridge used in the apparatus main body and 
controlling process conditions according to a totalized 
value of the number of printed sheets. However, in the 
case where the used amount of a photosensitive drum 
that is the electrophotographic photosensitive body is 
rendered as the totalized value of the number of 
printed sheets as the above-mentioned used amount of 
the cartridge, there is a defect that its precision is 
not good. This is because, for instance, A3-sized 
sheet is counted as one sheet that is the same as 
A4-sized sheet. 

Moreover, there is also a thinkable method of 
directly detecting the used amount of the 
photosensitive drum from a lowered charged potential of 
the drum or a reduced latent image contrast by using a 
surface potential sensor or the like. In this case, 
however, the surface potential sensor and an electric 
circuit for processing its output are required, and so 



the costs become high. In addition, as only the 
information on the photosensitive drum corresponding to 
the sensor's position is acquired, there is a 
possibility of detecting a partial defect, not 
necessarily capable of acquiring the information along 
the whole length of the drum. 

Furthermore, even if the precise used amount of 
the cartridge is known, there are cases where it is 
difficult to render images uniform throughout the usage 
period of the cartridge. This is because there are 
some differences in variations in images against the 
used amount of the cartridge due to manufacturing 
conditions thereof and so on, and the differences in 
the images become obvious from the middle to the latter 
half of the usage period. 

As an example of this case, a relationship between 
the drum's film thickness and a light portion potential 
VI is shown in Fig. 10. As is understandable from this 
graph, the light portion, potential of the drum has 
dependence on the film thickness. 

Thus, as the cartridge is used for a long period 
of time, the drum's film thickness is reduced so that 
the light portion potential changes and the quality of 
formed images vary. However, a reduced amount of the 
film thickness varied at times depending on the 
conditions on manufacturing of the cartridges even 
though the used amount was the same. 
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This variation in the reduced amount of -the. film 
thickness of the drum is generated by manufacturing 
variation in contact pressure at a cleaning blade of 
the cartridge, variation in electric characteristics of 
5 the charging means and so on, for instance. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is 
to provide, generally without placing a dedicated 

10 sensor and so on, an image forming apparatus, a 

cartridge removable therefrom and an image forming 
system of simple and inexpensive configuration and 
capable of acquiring high-quality image with little 
durable variation. 

15 Another object o£ the present invention is to 

provide an image forming apparatus, a cartridge 
removable therefrom and an image forming system of the 
simple and inexpensive configuration and capable of 
controlling an optimum amount of exposure to light 

20 based on the precise used amount of the cartridge and 

acquiring for any cartridge the high-quality image with 
little durable variation due to manufacturing 
tolerances thereof. 

A further object of the present invention is to 

25 provide, generally without placing a dedicated sensor 
and so on, a storage medium of the simple and 
inexpensive configuration mounted on the cartridge and 
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capable of contributing to acquisition of high -quality 
image with little durable variation. 

A still further object of the present invention is 
to provide a storage medium of the simple and 
5 inexpensive configuration mounted on the cartridge and 
capable of controlling the optimum amount of exposure 
based on the precise used amount of the cartridge and, 
for any cartridge, contributing to acquisition of 
high-quality image with little durable variation due to 

10 manufacturing tolerances thereof. 

To attain the above objects, the image forming 
apparatus according to the present invention has the 
cartridge mounted thereon in a removable manner, which 
has unitized as one piece one or more of a 

15 photosensitive body on which an electrostatic latent 

image is formed, charging means for charging the above 
described photosensitive body, and developing means for 
developing the electrostatic latent image formed on the 
above described photosensitive body and has the storage 

20 medium capable of storing electronic information, the 

above described apparatus further having exposing means 
for exposing the above described photosensitive body 
and means for detecting the used amount of the above 
described cartridge, and the above described storage 

25 medium has threshold information for changing 

conditions specific to each cartridge and the used 
amount information of the above described cartridge, 



where control for changing exposure conditions o£ -the 
above described photosensitive body is performed based 
on the above described threshold information and the 
above described used amount information. 

in addition, the cartridge according to the 
present invention is one that has unitized as one piece 
one 02? more o£ a photosensitive body on which an 
electrostatic latent image is formed, charging means 
for charging the above described photosensitive body, 
and developing means for developing the electrostatic 
latent image formed on the above described 
photosensitive body and has the storage medium capable 
of storing electronic information, and is removable 
from the image forming apparatus having exposing means 
for exposing the above described photosensitive body 
and means for detecting the used amount of the 
cartridge, where the above described storage medium has 
threshold information for changing conditions specific 
to each cartridge and the used amount information of 
the cartridge stored, so that control for changing 
exposure conditions of the above described 
photosensitive body is performed based on the above 
described threshold information and the above described 
used amount information. 

Furthermore, the image forming system according to 
the present invention for forming images in the storage 
medium by using the cartridge removable from the image 



forming apparatus has a) the cartridge having one or 
more of the photosensitive body on which an 
electrostatic latent image is formed, the charging 
means for charging the above described photosensitive 
body, and the developing means for developing the 
electrostatic latent image on the above described 
photosensitive body, and the storage medium capable of 
storing and having threshold information for changing 
conditions specific to each cartridge and the used 
amount information of the cartridges stored, and b) the 
image forming apparatus having the exposing means for 
exposing the above described photosensitive body, the 
means for detecting the used amount of the above 
described cartridge, and control means for changing 
exposure conditions of the above described 
photosensitive body based on the information in the 
above described storage medium . 

Moreover, the storage medium according to the 
present invention has threshold information for 
changing conditions specific to each cartridge and the 
used amount information of the cartridges stored 
therein, the above described storage medium capable of 
storing the electronic information and mounted on the 
cartridge removable from the image forming apparatus 
main body having unitized as one piece one or more of 
the photosensitive .body on which an electrostatic 
latent image is formed, the charging means for charging 
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-the above described photosensitive body, and -the 
developing means for developing the electrostatic 
latent image formed on the above described 
photosensitive body- 
5 According to an embodiment of the above 

inventions, the used amount information of the above 
described cartridge is the information representing the 
amount that changes according to use of the cartridge. 
According to another embodiment of the above 
10 inventions, the threshold information for changing 

conditions specific to the above described cartridge is 
the information written according to characteristics of 
each individual cartridge on manufacturing thereof- In 
addition, the used amount information of the above 
15 described cartridge is rotation time of the above 
described photosensitive body, the above described 
charging means or the above described developing means, 
bias application time for the above described charging 
means or the above described developing means, a 
20 remaining amount of toner, the number of printed 

sheets, the number of image dots making an image on the 
above described photosensitive body, a totalized value 
of luminescent time of a laser when exposing the above 
described photosensitive body, film thickness of the 
25 above described photosensitive body, or values combined 
by assigning weights to the respective used amounts. 

Moreover, according to a further embodiment, the 
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above described exposure conditions are changed when 
the used amount of the above described cartridge 
reaches the threshold. in addition, the above 
described exposure conditions are exposed light 
5 quantities. Furthermore, the above described storage 

medium has a table corresponding to the above described 
threshold and the above described exposure conditions. 

In addition, according to a still further 
embodiment of the above inventions, the above described 

10 cartridge is a process cartridge including at least the 
above described photosensitive body, the above 
described charging means and the above described 
developing means. 

According to the image forming apparatus, the 

15 cartridge and the image forming system of the present 
invention, the storage medium mounted on the cartridge 
has the threshold information for changing conditions 
specific to each cartridge and the used amount 
information of the above described cartridge stored 

20 therein and is capable of properly controlling the 

amount of exposure depending on the usage situation of 
the photosensitive body according to each cartridge by 
changing the exposure conditions based on the above 
described threshold information and the above described 

25 used amount information, so that it can, generally 

without placing a dedicated sensor and so on, acquire a 
high-quality image with little durable variation with 



-li- 



the simple and inexpensive configuration. Moreover, it 
is possible to control the optimum amount of exposure 
to light based on the precise used amount of the 
cartridge and acquire for any cartridge the 
high-quality image with little variation due to 
manufacturing tolerances thereof with the simple and 
inexpensive configuration. 

Furthermore, as the storage medium of the present 
invention has the threshold information for changing 
conditions specific to each cartridge and the used 
amount information of the above described cartridge 
stored, it can contribute, generally without placing a 
dedicated sensor and so on, to acquisition of 
high-quality image with little durable variation with 
the simple and inexpensive configuration. In addition, 
it can contribute, for any cartridge, to formation of 
high-quality images with little variation due to 
manufacturing tolerances with the simple and 
inexpensive configuration. 

These and other objects, features and advantages 
of the present invention will become more apparent upon 
consideration of the following description of the 
preferred embodiments of the present invention taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a section view showing an embodiment of 
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a process cartridge involved in "the present invention; 

Fig. 2 is a section view showing an embodiment of 
an image forming apparatus involved in the present 
invention ; 

5 Fig. 3 is a graph showing a relationship between 

the number of printed sheets and an exposed portion 
potential in different drum manufacturing lots; 

Fig. 4 is a block diagram showing the image 
forming apparatus and the process cartridge involved in 
10 the present invention; 

Fig. 5 is a block diagram showing configuration of 
memory control involved in the present invention; 

Fig * 6 is a flowchart showing an embodiment of a 
process control operation involved in the present 
15 invention; 

Fig. 7 is a graph showing the relationship between 
the number of printed sheets and the exposed portion 
potential in a manufacturing lot A depending on whether 
the control is present or absent; 
20 Fig. 8 is a graph showing the relationship between 

the number of printed sheets and the exposed portion 
potential in a manufacturing lot B depending on whether 
the control is present or absent; 

Fig. 9 is a section view showing an embodiment of 
25 a developing apparatus rendered as a cartridge involved 
in the present invention; and 

Fig. 10 is a graph showing a conventional 
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relationship between a drum's film "thickness and a 
light; portion potential. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
5 Hereafter, preferable embodiments of an image 

forming apparatus, a cartridge, an image forming system 
and a storage medium involved in the present invention 
will be described in detail by referring to the 
attached drawings. 

10 Embodiment 1 

First, an embodiment of an electrophotographic 
image forming apparatus from which a cartridge 
configured according to the present invention is 
removable will be described by referring to Fig. 1 and 

15 Fig. 2. The image forming apparatus of this embodiment 
is a laser beam printer for receiving image information 
from a host computer and outputting an image, that is, 
the electrophotographic image forming apparatus wherein 
a photosensitive drum as an electrophotographic 

20 photosensitive body, other process means, and 

consumables such as toner as a developer are configured 
as one piece to be removable and replaceable as a 
process cartridge from the electrophotographic image 
forming apparatus main body. 

25 A process cartridge C in this embodiment is 

comprised as one piece of a photosensitive drum 1, a 
contact charging roller 2 that is charging means for 
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uniformly charging "the photosensitive drum 1, a 
development sleeve 5 as developing means placed counter 
to the photosensitive drum 1, a toner container 4a as a 
developer accommodating portion linked to the 
development sleeve 5 and accommodating toner t, a 
cleaning blade 10, and cleaning means 6 having a waste 
toner container 11 for accommodating residual toner 
eliminated from a photosensitive body 1 by the cleaning 
blade 10. 

This process cartridge C is mounted by a user in a 
removable manner on mounting means 30 provided to the 
image forming apparatus main body. 

The charging roller 2 is a conductive elastic body 
formed on a core surface, where both ends of the core 
are kept freely rotatable, and pressure- welded to an 
outer face of the photosensitive drum 1 by 
predetermined pressure so as to rotate according to 
rotation of the photosensitive drum 1. The charging 
roller 2 undergoes , via the core from a high voltage 
power supply provided in the image forming apparatus 
main body, application of a superimposed voltage (Vac + 
VdC) Of an AC component Vac and a DC component Vdc 
having an inter-peak voltage Vpp that is twice or more 
of a charge start voltage, and the outer face of the 
photosensitive drum 1 being rotated is uniformly 
undergoes a contact charging process by an AC 
application method. 
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As fox a charging bias applied to the charging 
roller 2, DC voltage: -6O0 V, AC voltage: sine wave, 
frequency: 1500 Hz and effective current value: 1400 pA 
are applied. A charged potential of the photosensitive 
5 drum 1 is charged at Vd = -600 V, and the potential of 
a laser exposure portion is rendered as VL = -150 V so 
as to render the VL portion as reversal developing. 

The development sleeve 5 is a non-magnetic 
aluminum sleeve of a 16 mm diameter, and its surface is 

10 coated with a resin layer containing conductive grains. 
There is a four-pole magnet roll placed in the 
development sleeve 5, which is not illustrated. As a 
developer controlling member 7, silicone rubber of JIS 
hardness 40 degrees or so is used on the development 

15 sleeve 5 so that abutting (contact) force will be 30 to 
40 gf/cm ( « 0-3 to 0.4 N/cm; contact weight per cm in 
the direction of sleeve length ) . 

Negative charged magnetic one-component toner is 
used as the toner t accommodated in the toner container 

20 4a. As for the components, a magnetic body grain 80 

parts by weight for a styrene n-butyl-acrylate 
copolymer 100 parts by weight as a binding resin, two 
parts of a load current controlling agent of a mono-azo 
iron complex, and three parts of low molecular weight 

25 polypropylene as wax are melted and mixed by a two-axis 
extruder heated to 140 degrees C, and the cooled 
mixture is roughly decomposed by a hammer mill, and 
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then the roughly ground matter is pulverized by a jet 
mill so that the acquired pulverized matter is air 
classified to acquire classified powder of which weight 
average diameter is 5.0 urn. The classified article of 
which average grain size is 5.0 urn is mixed with a 
hydrophobic silica powder 1.0 weight portion by a 
henschel mixer so as to acquire a developer. And those 
having a weight average grain size in the range of 3.5 
to 7.0 pm (mainly 6 urn' or so) are used. 

As for the development bias applied to the 
development sleeve 5, DC voltage: -450 V, AC voltage: 
sine wave, Vpp 1600 V, and frequency: 2200 Hz are 
applied for instance, in the case where a gap between 
the photosensitive drum 1 and the development sleeve 5 
is 300 pm or so. 

In addition, toner container 4a has a toner 
agitation member 8 inside, which rotates once in six 
seconds and feeds the toner to a development area while 
loosening the toner in the toner container 4a. 

In the laser beam printer of this embodiment in 
Fig. 2, the cylinder-like photosensitive drum 1 as an 
image holder rotates in one direction centered on its 
axis. The photosensitive drum 1 has its surface 
uniformly charged by the charging roller 2, and then 
has an electrostatic latent image formed by an exposure 
apparatus (exposing means) 3. The electrostatic latent 
image formed on the photosensitive drum 1 is visualized 
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as a toner Image by supplying the toner t from a 
developing apparatus 4. The development sleeve 5 has a 
bias supplying power supply (not shown) connected to 
it, so that the proper development bias wherein AC bias 
5 is superimposed on the above-mentioned DC bias between 
the photosensitive drum 1 and the development sleeve 5 
is given. 

On the other hand, a transferring material P that 
is a recording medium accommodated in a sheet feeding 

10 cassette 20 is fed sheet by sheet to a registration 
roller 18 by a sheet feeding roller 21, and is 
synchronized with the image on the photosensitive drum 
1 and sent to a transferring portion by the 
registration roller 18. 

15 in the transferring portion, the toner image on 

the photosensitive drum 1 visualized by the toner t is 
transferred to the transferring material P by a 
transferring roller 9. The transferring material P is 
further carried to a fixing apparatus 12, where the 

20 toner image is fixed by heat or pressure to become a 
recorded image. 

After the transfer, the toner not transferred and 
left on the photosensitive drum 1 is eliminated by the 
cleaning blade 10 to be accommodated in the waste toner 

25 container 11. Thereafter, the photosensitive drum 1 is 
charged by the charging roller 2 again and repeats the 
above-mentioned step. 
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Next , a memory 22 as storage means (storage 
medium) mounted on the above process cartridge C 
(hereafter, merely referred to as a "cartridge" ) will 
be described. 

5 The cartridge C in this embodiment has the memory 

22 and a cartridge-side communication portion 23 for 
controlling reading and writing of information from and 
to the memory 22 in a front section in a mounting 
direction of the waste toner container 11. The 

10 cartridge-side communication portion 23 and an 

apparatus main body control portion 24 are placed, on 
mounting the cartridge C on the image forming apparatus 
main body, to oppose each other. Moreover, the 
apparatus main body control portion 24 also includes a 

15 function of communication means on the part of the 
image forming apparatus main body. 

As for the memory used for the present invention, 
an electronic memory comprised o£ ordinary 
semiconductors can be used with no special restriction. 

20 In particular, in the case of a non-contact memory for 
performing data communication between the memory and a 
read/write IC by an electromagnetic wave, it can be 
non-contact between the communication portion 23 and an 
apparatus main body control portion 24 so that there is 

25 no longer a possibility of poor contact due to a 

mounting state of the cartridge C, and thus highly 
reliable control can be performed. 
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These two control portions 23 and 24 constitute 
control means for reading and writing information in 
the memory 22. As for capacity of the memory 22 , it 
should have sufficient capacity to store a plurality of 
5 information such as a used amount of the cartridge and 
a cartridge characteristic value mentioned later. 

In addition, the memory 22 has the used amount of 
the cartridge C written and stored at any time. There 
is no special limit to the used amount of the cartridge 

10 stored in the memory 22 as long as it can he determined 
by the image forming apparatus main body. For 
instance, rotation time of the units such as the 
photosensitive drum 1, the charging roller 1 and the 
development sleeve 5, bias application time for the 

15 charging roller 2, the development sleeve 5 and so oh, 
a remaining amount of toner, the number o£ printed 
sheets, the number of image dots making an image on the 
photosensitive body, a totalized value of luminescent 
time of a laser when exposing the photosensitive body, 

20 film thickness of the photosensitive body, and values 
combined by assigning weights to the respective used 
amounts and so on can be named. 

Furthermore, the cartridge characteristic value 
according to each characteristic of the cartridge on 

25 its shipment is a parameter for changing process 

conditions, and is stored in the memory 22 on factory 
shipment. As the parameter, a proper value is entered, 
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such as a manufacturing lot; of the photosensitive drum, 
an electrical characteristic value of the charging 
roller, and contact pressure of the cleaning blade. 

And process conditions are controlled from such 
5 information stored in the memory 22. To be more 
specific, the information in the memory 22 is 
calculated by the cartridge communication portion 23 
and the apparatus main body control portion 24, and 
high pressure output and an amount of exposure to light 
10 are changed according to the results of the 
calculation . 

Here, control of image forming process conditions 
in this embodiment will be described. 

Sensitivity of the photosensitive drum to a 

15 predetermined amount of exposure varies due to several 
factors. According to the present inventors, the 
parameters that can be named as variation factors of 
sensitivity according to use of the photosensitive drum 
include the drum's film thickness and characteristics 

20 of a photosensitive material comprising the 

photosensitive drum, for instance. To be more 
specific, as a capacity value that the photosensitive 
drum has changes according to the drum's film 
thickness, the thinner the drum's film thickness is, 

25 the more amount of charge is required to attenuate the 
photosensitive drum having the same dark portion 
potential to a predetermined light portion potential. 
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Accordingly, in the case the use is continued with the 
same amount; of exposure, there is a phenomenon that the 
sensitivity gradually deteriorates by an amount of wear 
according to the use of the photosensitive drum. This 
amount of wear of the photosensitive drum changes 
according to its used amount and the cartridge 
characteristic value. 

In addition, the change of the sensitivity is 
different according to variations in the photosensitive 
materials comprising the photosensitive drum. 

Fig. 3 shows a relationship between the durable 
number o£ sheets, that is, the number of printed sheets 
and the light portion potential, that is, an exposed 
portion potential as to the photosensitive drum of 
which photosensitive materials are different between 
manufacturing lots A and B. As is understandable from 
the drawing, the light portion potential gradually 
lowers as opposed to increase of the number of printed 
sheets in the photosensitive drum of the manufacturing 
lot A whereas the potential remarkably lowers at the 
beginning of endurance and there is little change from 
the middle and thereafter in the drum Of the 
manufacturing lot B. Such variation in the light 
portion potential due to the use of the photosensitive 
drum turns to variation in the image. 

To hold down such variation in the light portion 
potential, the amount of exposure should be switched 
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according to the used amount of the photosensitive drum 
and the cartridge characteristic value. For this 
reason, the following control • is performed in this 
embodiment - 

5 ( 1 ) To equip the cartridge C with the memory 22 

and store the time during which the cartridge C was 
driven in the image forming apparatus main body. 

(2) To store in. the memory 22 threshold 
information on the above used amount determined by the 

10 characteristics o£ the photosensitive materials of the 
photosensitive drum 1 used on each cartridge and 
coefficient information on an arithmetic expression 
determined by contact pressure of the photosensitive 
drum 1 and the cleaning blade 10 and the electrical 

15 characteristic of the charging roller 2. 

(3) To calculate, in the image forming apparatus 
main body, the used amount of the cartridge C with 
driving time and the coefficient information stored in 
the memory 22 of the cartridge C, and compare the 

20 calculated value to the threshold information on the 

used amount of the photosensitive drum in the memory 22 
of the cartridge. And to change the amount of exposure 
to light when the calculated value becomes the 
threshold. Moreover, a table corresponding to the 

25 threshold and the amount of exposure to light should be 
created and stored in the memory 22. 

Here, the threshold information stored in the 
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memory 22 of the cartridge can be a plurality, and "the 
amount of exposure to light can be switched a plurality 
of times. Because of this, it is possible to acquire a 
stable light portion potential throughout a usage 
5 period of the photosensitive drum 1 so that a formed 
image of higher quality can be implemented. 

Configuration of the characteristic portions in 
this embodiment will be described by referring to Fig. 
4 and Fig. 5. 

10 As shown in Fig. 4, the apparatus main body 

control portion 24 is comprised of a data, storage 
memory 13, a control portion 25, a computing portion 

26, a photosensitive body rotation instructing portion 

27, a charging bias application time detecting portion 
15 28, apparatus main body communication portion 14 and so 

on, and is connected to a laser exposure unit (exposing 
means) 3. In addition, the cartridge C has the memory 
22 and the communication portion 23 placed thereon. 

In addition, as shown in Fig. 5, the memory 22 in 

20 the cartridge C has cartridge driving time information 
T, and a drum used amount arithmetic expression 
coefficient <j> and a drum used amount arithmetic 
expression threshold a that are weighting coefficients 
and so on stored. Moreover, the drum used amount 

25 arithmetic expression threshold a and the drum used 

amount arithmetic expression coefficient $ are stored 
in the memory 22 on shipment. These values change 
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according to the drum sensitivity, the drum materials, 
the contact pressure of the cleaning blade and the 
electrical characteristic of the charging roller. 

Next, control operation in this embodiment will be 
5 described . 

When a print signal is received by the image 
forming apparatus main body, the cartridge C is driven 
by the photosensitive body rotation instructing portion 
27 so as to start an image forming process. In this 
10 case, the used amount of the drum is calculated as 
follows . 

A drum used amount D is calculated in the 
computing portion 26 by a conversion expression D = A + 
B x <f) using a value B integrating photosensitive drum 

15 rotation time data from the photosensitive body 

rotation instructing portion 27, a value A integrating 
charging bias application time data from the charging 
bias application time detecting portion 28, and the 
weighting coefficient $ read from the memory 22, and is 

20 stored in the apparatus main body memory 13 for storing 
apparatus main body data. The drum used amount D that 
is integrated and stored is compared to the threshold a 
in the memory 22 of the cartridge C by the computing 
portion 26. As a result of the comparison, when the 

25 drum used amount D becomes larger than the threshold a, 
a control signal is sent from the control portion 25 to 
a laser exposure unit 29 so as to change the amount of 
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exposure to light by the laser. 

The photosensitive drum rotation time data, and the 
charging bias application time data are stored in the 
memory 22 at any time, and the drum used amount data is 
calculated at any time when the drive of the 
photosensitive drum 1 stops. 

Next, the operation o£ the image forming apparatus 
in this embodiment will be described by using the 
flowchart in Fig. 6. 
<Start> 

S101: Turn on the power of the image forming 
apparatus main body. 

S102: Read from the memory 22 of the cartridge C 
the totalised value of the photosensitive body rotation 
time and the charging bias application time so far. 

S103: The print signal ON. 

S104: The photosensitive body rotation instructing 
portion 27 starts counting the rotation time and 
totalizes it with the photosensitive body rotation time 
read from the memory 22 , 

S105: The charging bias application time detecting 
portion 28 starts counting the charging bias 
application time and totalizes it with the charging 
bias application time read from the memory 22. 

si06: Printing completed. 

S107j The weighting coefficient $ is read from the 
memory 22 of the cartridge. 
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SlOS: The drum used amount D is calculated in the 
computing portion 26. 

S109 : The drum used amount arithmetic expression 
threshold a is read by the apparatus main body control 
portion 24. 

SI 10: The drum used amount data D is compared to 
the drum used amount arithmetic expression threshold a 
by the computing portion 26. To be more specific, it 
is determined whether D > a or not. If determined as 
"YES", it proceeds to the step Slll r and if determined 
as "NO", it returns to the step S102 and repeats the 
control . 

Sill: A switching signal is transmitted from the 
control portion 25 to a laser exposure unit 29 shown in 
Fig. 5 so that the amount of exposure to light is 
changed - 
<End> 

Fig. 7 and Fig. 8 show the effect acquired by 
performing control of the amount of exposure as shown 
in the above flowchart. 

Fig. 7 shows the respective cases where control of 
the amount of exposure is present and absent as to 
transition of an exposure portion potential VI of the 
photosensitive drum of the lot A. In this example, the 
drum used amount arithmetic expression threshold a. is 
the drum used amount equivalent to 2,000 sheets. 

Fig. 8 shows transition of the exposed portion 
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potential VI in the lot B In the respective cases where 
the control is present and absent. In this example, 
the drum used amount arithmetic expression threshold a 
is the drum used amount equivalent to 1,000 sheets . 
5 As is understandable from Fig. 7 and Fig. 8, 

potential variation that was 60 V or so is now within 
40 V or so by performing control of the amount of 
exposure of this embodiment. 

Moreover, while the current value is switched just 

10 once in this embodiment, it may be a plurality of 
stages according to each individual property, and 
besides, the current value can be increased or 
decreased according to the state of each individual 
cartridge. In addition, while it shows a case where 

15 the drum used amount data threshold is one, it may also 
be a plurality. 
Embodiment 2 

Fig. 9 shows an embodiment of a developing 
apparatus 4A rendered as a cartridge that is another 

20 form of the present invention. As for the developing 
apparatus 4A of the present invention, a developer 
carrying body such as the development sleeve 5 and the 
developer container 4a accommodating the developer t to 
supply the developer t thereto are rendered as a 

25 cartridge as one piece. To be more specific, it can be 
considered as a cartridge made by integrating the 
process cartridge C described in the first embodiment 
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after eliminating the photosensitive drum i, the 
charging roller- 2 and the cleaning means 6 therefrom. 

Accordingly, the same action and effect as in the 
first embodiment can be achieved by applying the 
configuration described in the first embodiment to this 
embodiment . 

While the invention has been described with 
reference to the structure disclosed herein, it is not 
confined to the details set forth and this application 
is intended to cover such modifications or changes as 
may come within the purposes of the improvements or the 
scope of the following claims. 



